Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 2001-129798 
(43)Date of publication of application : 15.05.2001 



(51)Int.CI. 


B81C 1/00 
H01L 21/306 
H01L 29/84 




(21) Application number : 2000-255433 

(22) Date of filing : 25.08.2000 


(71) AppIicant : 

(72) Inventor : 


ROBERT BOSCH GMBH 

LAERMER FRANZ 
SCHILP ANDREA 


(30)Priority 

Priority number : 1999 19941042 Priority date ; 


; 28.08.1 999 Priority country : DE 



PRO^LEM°TO BE SOLVED: To at least sufficiently or completely remove residues of a sacrificial layer or avoid formation 

SOLUTOt3 U The relative humidity within an etching medium (24) is controlled and changed in proportion to the progress of 
removal of a sacrificial layer (2) in the method of manufacturing, wherein a surface micromach.n.ng ^type .structure ^(9) .s 
developed by providing and patternizing the layer (2) at least mostly or partly composed of silicon dioxide on a ^bstrate 
(2© Sch can be heated, heaping and patternizing a second layer (3) on the layer (2). and removing the layer (2) using the 
etching medium (24) containing hydrofluoric acid gas in an etching process. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiners 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



httn://www19.iDdl.ncipi.gojp/PA1/result/detail/main/wAAAyLai.FDA41312979... 2005/03/09 



1/1 ^-v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



fSSJnAr. the process of the surface micro-machining mold structure, and most or the sacrifice layer <2) which consols of 

[Claim 1 J Are the process or xne & u substrate (25) which can be heated. And patternize, make deposit 

diacid-ized silicon part, . Iy 1S ™de J£ hyd^luoric-acid content etching medium (24) removes 

and pattermze the 2nd layer (3) on ^» » c ^« * ss rfthe surface micro - machin i n6 mold structure charactered by 

^SSiS ^J^fST^tWh - etching medium (24) with advance of remove, of a sacrmce .ayer (2) 

^^^SSSS.'SK t=5S^~ sf* medium <24) 15 chaneed in conslder "° n 

gSmTxr^^r^ 

change of hydrofluoric-acid concentration, and change of the water content ,n an etch.ng med.um (24). 

be s s e= s=a s ss : : 3 3 saisaac c» h an ^ * ^ ^ - 

[claim o] O Th r rpro V c a is 0 S f Lcor^oclaim' which essentia.* produces an etching medium <24) by evaporation of the 

EEtt^^ — - chemical,y about an etching process to an 

e r^TT d h i nroce ) ss according to claim 7 to which the relative humidity and/or hydrofluoric-acid concentration in an etching 
Inediunl f(24) 'JZESSSfi^ -» 'east by [ in an etching medium (24) ] changing the concentrate of ,nact,ve gas 

tcS^ 1 - 3 to which relative humidfcy is intermittently changed at .east by changing the 

SlouU orgrXny the temperature gradient of a substrate (25) and hydrofluoric-acid-water m-xture (23) by wh-ch 
E^fi^'S^t^ 1 or 3 to which re.ative humidity is intermittent* changed at .east by carrying out 
centre, addition of the desic^ion HP-gas ^^S^Z^L^ is intermittent* changed from an etching system 00) 

£d^£^d^Aer mixture (23). and/or an etching medium (24) was made to generate through a nozzle 

Kl8] The ^process according to claim 15 which is the same as the temperature of hydrofluonc-ac.d-water m.xture (23). or 

°< an etchi - medium <24) interm ' rttently at ,east 

— — — d ^ a - time basis 

Km S ™S S^S^li?^ - etching process at .east after at .east near,y perfect 
\^Z%2U 0 Z^^ an etching medium (24) gradually or continuously - and the process according to 

layer (2) through a measuring device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[SSI* the Invention] This invention relates to the process of the surface micro-machining mold structure by etching a 
sacrifice layer using the hydrofluoric-acid content etching medium of the shape of a gas according to claim 1. 

[Description of the Prior Art] The activity silicon of producing the layer structure object ("Silicon on Insulator" (SOD) which 
consists of a layer of polish recon or single crystal silicon many located by silicon surface m.cro-mach.n.ng a substrate front 
face the sacrifice layer which usually consists of Si02 on a silicon wafer, and on it is well-known. The structure .n wh.ch 
cantilever bearing was carried out by alternative etching of surface patterning and a sacrifice layer is further produced 

mSSaSSZ ^^ettedaeid-ized silicon sacrifice layer under the surface micro-machining mold structure in sensor 
manufacture the steam etching method (Dampfaetzverfahren) in the inside of the azeotropy hydrofluoric ac.d of the shape of 
a gas proposed for example, in DE 19704454.9 is used. For this reason, a water azeotropy hydrofluonc-ac.d solution is 
heated for example, with a hot water jacket, and it is made the temperature of 50 degrees C. Furthermore since the 
container containing the gaseous phase which is produced a hydrofluoric-acid solution and on rt and wh.ch balances rt and 
exists is sealed by the etching system which bears a wafer to process to coincidence, a wafer ,s exposed to an operation of 
a humid hydrofluoric-acid steam. Wafer temperature is correctly controlled through still more surtable hd heating for 
example Tsets it constant at 70 degrees C. Si02 given as a sacrifice layer by the use HF steam is :S.02 melted under the 
^cture by whi^h is changed into volatile fluoride silicon and cantilever bearing is carried out by that caus* ^ *H 2 0 + 4HF 
-> In order to advance the reaction of the SiF4+4H20 above, existence of water is required clearly. It turns out that rt is 
eenerated in case more water than the water further used from a reaction formula .s reactions. 

[0004] Furthermore, in order to adjust the etching rate of diacid-ized silicon which wants to remove under the activity 
sensor structure it s already well-known that the temperature gradient on a hydrofluoric-acd solution and the front face of 
a wafer is dVclsi^e especially. The temperature gradient which it is too low or is too high brings about clear reduction of the 
etchine rate of for example. 30% / K temperature-gradient change. 

[0005] In addition in DE 19850078.5. stabilize the temperature gradient of a hydrofluoric-acd solut.on and wafer ternperature 
bv orocress of DE 19704454.9. and lid heating is made to be equipped with many heating zone regions on the other hand and 
riving a temperature profile to a lid is proposed further. Therefore, it is possible to adjust a selectable temperature profile 
through the wafer which should be processed a lid and on it freely enough, therefore the detarts of a wafer can be 
compensated about an etching rate different especially locally. S.nce process repeatability suffers [ DE / 19850078.5 ] 
damage on account of the enrichment of the fluorosilicic acid in a condensate especially from condensate, it is already 
well-known to avoid the condensate drop in an etching system with suitable addition heating. 

T00061 Finally in DE 19910983.4, supervising and measuring progress of etching, i.e.. advance of undershirt etching 
Unteraetzung) in the diacid-ized silicon sacrifice layer under the activity structure under LC > resonator by which cantHever 
beS!s carr ed out further, through change of the resonance frequency of LC resonator addrt.onally .nstal ed on the wafer 
was proposed. It is an easy approach by this and it is possible to determine achievement of advance of an etch.ng process 
and a desired etching advance, i.e.. the "terminal point" of an etching process. 

[Problem(s) to be Solved by the Invention] the sacrifice layer residue by which the approach of this invention of having the 
description of claim 1 remained into the sacrifice layer to the conventional technique on the occasion of lateral (lateral) 
undershirt etching - at least - rather - enough - or it has the advantage of being completely removable. This .s 
impossible by the well-known approach. 

[Es for Solving the Problem] Since such the sacrifice layer residue that consists of diacid-ized silicon may give almost to 
the heiht of an etching gap. i.e.. the thickness of a sacrifice layer, in some places, this has bad effect on the mechanical 
Sopert? o th ^cSt"ructure by which cantilever bearing is carried out. and bars the movement (to field For example. 
onTsubrtrate / Or ] from the bottom), controls it. or interferes. [ at least ] Therefore, the approach of this .nvention shows 
possibility of improving considerably the quality, life, and waste ratio in the case of production of the acfvrty structure 

K^FLrthermore. the sacrifice layer residue which was not enough able to be avoided [ **** / un-] I such conventional* 
has the effect of minus in the rocking property of the structure by which cantilever beanng was carried out. In this case. this 
is the quality risk of the sensor produced in this way also in this viewpoint, or the activity structure. 
[0010] the approach of this invention can be advantageously realized in cost very easily, wrthout affecting the etch.ng 
process or manufacturing method which exists in coincidence by ****** in ** . 

[001 1] The further advantageous progress and the further advantageous embod.ment of th.s invention become clear from 
Drocessing of a publication to a subordination claim. ' 

[0012] For example, advantageously, the handling tolerance of an etching process is obtained, namely, in order to avoid 
exaggerated etching for the done processing wafer, rt is not necessary to take out an operator or an automatic handling 
mechanism from an etching system correctly per second by having prepared a controlled etch, ng^ M t wh«h - s pro duced as 
much as possible suddenly to etching process killing. The etched wafer can be advantageously left m a ^short t me and an 
etching system at least if needed after an etching stop, without exposing to exaggerated etch.ng L **** / un j rather. 
[0013] I in addition, apprehensive about the controlled etching stop which is produced as rapidly as poss.ble by sem.conductor 
technology — "— silverfish — it is advantageous also about control of operation (Sta.ning-Effekten;. 
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[001 4] This invention is explained in full detail by the drawing and the following publications, from [ *2ffl ' • 

j * ♦ cm hoHim P nt / drawing 1 is accompanied by the sectional view of an etching system, and / a part OT J orawing 

t n ZtZ^^tT^7::^ iayer by the" etching process accompanying time amount progress from draw^ 



3 . 



m,xture 2 o a2 *°™ is icon i . comp , e tely surrounded wrth the heating jacket 1 5. the water of selectable 

heating tape, a ^ and hydrofluoric-acid-water mixture 23 are made into the same 

^ti^.^^^. c^n^ of the^uid in the place of a wall is avoided, and a uniform gaseous 

jacket 14, and I can ho ic ™ e p hydrofluoric-acid steam and which is manufactured, for example from Teflon Viton 
p!S' 27 iT.Wln. d,™« 2. further. Htl 1 . H 20 Is usu.lly uooful to o.o.d.ng o.nddngot.on of HF 

h,o,offo„r,o-.o,d-».t.- ^, 2 ^„ "d»roor^ntro«ion I. uniform* hold o,., long durotion. Consequently, even 

^^T^: tZ<:L7?^*^-Z™™^^ Id *. hydrofid.rio-.dld w.to, n«ur. 23 I. «■ 

SmTA substrate 25 first supports the SiO two-layer which has 1 micrometer - 4 micrometers in thickness or the layer 
[0022] A substrate m&supp ... jfice , ayer 2 . As SiO two-layer, for example, a thermal oxidat.on object, 

which mainly cons.sts of S.02 as the so called sacrmce „ used ^ ho|e 4 whicn . 

TEOS (tetraethyl ^'^^^^^^^ °n the sacrifice layer 2 subsequently to the sacrifice 
thick polish recon layer and the so cal JJj'^J^£^ifi oe layer 2. initiation isotropy sacrifice layer etching 
X, Vt"i2r£^ ^ SIETb ^ Zi oAhe trench ho.e 4 further is and K departs from this 

if 0 ~2^ the etching fronts 6 becomes thin ^dually as it is shown how the 

Ell" 

-ction P from the gas-ike etching medium 24 at the 
^r«o timp the breadth to the longitudinal direction of undershirt etching grows. 

^X"J2n X, «rS".h.t ST! W showing the doe*. ™— I « -oh ,o*. lin. / 

G&2E£tt^^Ztt r^^^ r — « hv the 

semantics of this .nvent.on. Le e p semantics, when the humidity in the etching medium 24 increases further at 

XSSZ^SS^ a -b^te 25 and the etching medium 24 of the shape of a gas on a substrate 25 

•orXncgdc the relative humidity about 100% of substrate 25 front face is attained. 
Sr^l^Sh contains, without the concept with "relative humidity" being the wafer temperature T. and 
L0028J therefore, tne max ' w substrate front face into this gas volume V with the amount of water fully 

accompanying ,t by ^JZ^T^TtZ wafer temperature T in gas volume V. and it deals - it can be understood that it 

I ^ ^ rwell-knoL concept as a ratio with amount of water / "whenever / phase 
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fO029l In the example of a publication, according to this concept of relative humidity, the water content of the etching 
medium 24 is raised to a detail continuously or gradually as etching progresses. This is fixed lid temperature about the 
temperature of the hydrofluoric-acid-water mixture 23. or can be attained by changing the temperature of a lid 20 or a 
su^rate 25 °t the fixed temperature of the hydrofluoric-acid-water mixture 23. Advantageously, this change .s fixed l.d 
temperature or wafer temperature, raises the temperature of the hydrofluoric-acid-water mixture 23 continuously or 
gradually, or it is performed so that lid temperature or wafer temperature may be reduced continuously or gradually with the 
constant'temperature of the hydrofluoric-acid-water mixture 23. ♦u„ rma i 
[0030] It is advantageous to make [ which changes lid temperature or wafer temperature on account of the big thecal 
nertia of the hydrofluoric-acid-water mixture 23 and the very low thermal inertia of a lid heating-hd-wafer system J it 
r^S** especially. It, that is. this are because it can carry out immediately mostly and a control techn.cal target does not 

[0031] Fo°rn!a«on e, of the sacrifice layer residual 8 under the structure 9 by which undershirt etching should be carried out is 
Sd ATS Always guaranteeing a free motion thereby, for example. The result of adaptation wrth the relate humidity ,n 
the etchinrmedium 24. the advancing etching reaction, or lateral undershirt etching In that case. :S.02 + 2H20 which needs 
the water of an amount well-known in order to advance the etching reaction of Si02 dunng :sacnfice layer etching based on 
the following operation mechanism -> Si4 (or Si02x2H20) (OH) ' 
Si(OH)4+4HF -> SiF4+4H20SiF4+2HF -> H2SiF6 — the 4 fluoride silicon (SiF4) produced in that case is a gas-like, or is 
combined in a water solution. The fluorosilicic acid (H2SiF6) to produce also usually exists in a water solution. After initiation 
of the etching reaction for lateral undershirt etching, first, much water separates rather than required .n order to make an 
etching reaction start, and rather than required because of maintenance of the further etching reaction 
[0032] The etching reaction on a substrate 25 should be produced from this reason at temperature higher than the gas-l.ke 
etching medium 24 It is for the use improper nature to arise in connection with it that is. irreversible adhesion with the 
structure 9 and the substrate 25 in which it is the range of the Si02 front-face top 2. i.e., a sacnfice layer accumulation of 
reaction water arose and etching removal was finally earned out by drop formation in some places when that was not right, 
and it The etching media 24 are usually the hydrofluoric-acid-water mixture 23 and thermal equilibrium. Furthermore, 
additionally, if this accumulation is not resisted with wafer temperature, superfluous reaction water will act by back-coupling 
so that an etching rate may be raised further. ■ 
[0033] Therefore, by raising the temperature of a substrate 25 or a lid 20 rather than the etching medium 24. at least the 
reaction water to produce evaporates partially, or resists condensation of the additional water from the etching medium 24. 
and equilibrium with the immovable water screen produces it on the Si02-front face in the sacrifice layer 2. Thereby, an 
etching process is immobilization mostly after the initiation phase which the conditions of this dynamic balance produce .n 

[OOS^Thirphase of the etching process which still is not a problem ****s in drawing of drawin g 3 in the beginning. 
0035] As shown in drawing 4 . while lateral undershirt etching advances, lack of the amount of the reactant etching matter 
and the steam especially supplied from the etching medium 24 arises in the place of the etching front 6. that tone - first - 
the very thing — it should take into consideration adjusting a steam etching process so that it may become : .mmoM.zat.on 
bv the well-known approach in the place of the etching front 6 under invasion of the water molecule from all related factors, 
i e the formation rate of reaction water, and the gas-like etching medium 24. and consideration of evaporat.on of the water 
of the front face in a dynamic balance. Although the rate of this dynamic balance changes increasingly when the amount of 
water from the etching medium 24 to the etching front 6 on account of transportation through the undershirt etching width 
of face which grows decreases gradually, this is based on invasion of the steam from the etching medium 24. 
[0036] The fall of the amount of water in the place of the etching front 6 is realized also by making a steam condense in the 
olace of the surrounded front face, and already evaporating it again like the path to the original etching front 6 which 
becomes long gradually, following it. Therefore, surely, although reaction water is always produced by the etch.ng reaction in 
the place of the etching front 6. the sum total of the water encroachment in the etching reaction in the place of the etching 
front 6 is generally reduced by the shift of a dynamic balance. 

[0037] Therefore, an etching process serves as a "water shortage" gradually, and an etch.ng rate falls with growth of 
undershirt etching width efface. Furthermore, since the amount of student **** reaction water also falls per tone basis, in 
addition, self-strengthening of reduction of an etch rate arises, and the aforementioned balance becomes [ whether .t is 
accompanied by thfnew quite low etching rate, and ]. and is adjusted with the etching rate in the sacrifice layer 2 to reduce, 
i e the dissolution rate to which Si02 falls, to the low level. 

[0038] In undershirt etching of the structure actually acquired through a high aspect ratio, for example comb structure, and 
a cunching ingredient, this fall of an undershirt etch rate brings about the difference in the etch rate of 1:3-1:4 typically 
freely as compared with available structure. Although surely it did not ask for this difference very much, in many cases, in 

[OMgrThVs^uation becomes in criticality when the sacrifice stratification plane which the sacrifice layer residual 8 which 
consists of silicon oxide in addition should remain and etch after penetration of the etching front 6 near [ as shown in 
drawing 5 ] the etching process killing is decreasing considerably. In this phase, the etching reaction for the sacrifice layer 

residual8 almost stops at least because water is insufficient. 

[0040] If the amount of water produced in the place of the etching front 6 falls in further :etching process-killing phase which 
effectiveness [ **** / un-] produces very much where it is also unconquerable to coincidence by carrying out undershirt 
etching additionally over a long time in an etching process phase given in drawingj , the concentration of end product 
H2SiF6 (fluorosilicic acid) dissolved in reaction water produced from lytic reaction will also nse unescapable. 
[0041] This "water shortage" brings about formation of the insoluble silicon oxide which finally cannot be etched any longer 
even if it uses desiccation of this hydrofluoric-acid solution and formation of the so-called the silverfish <Sta,n) . ..e.. an 
external offensive chemical, and by the way, the silicon oxide front face which exists in addition and .n wh.ch the very thing 
etching is possible combines this insoluble silicon oxide, and it passivation-izes this. 

[0042] In relation to this, an etching additive suitable [ for controlling the process technical means usually used by the wet 
etching method, for example, this "silverfish" operation about which it worries. ] at semiconductor technology cannot be 
used in the aforementioned etching process of using the gas-like etching medium 24. 

[0043] In case formation of "silverfish" condenses the fluorosilicic acid which the degree mainly ^solved ,n this case 
produce it • based on reverse reaction with a residual water molecule - nxH2SiF6 + 2nH20 -> In [S.02] n + 6nHF. therefore 
the aforementioned example After penetration of the etching front 6. avoiding the moisture of the etch.ng process 
accompanying expansion of undershirt etching width of face or lack of water, as long as the range of the sacnfice layer 
residual 8 which can still be etched on a substrate 25 to the extent that it is sufficient for say.ng ex.sts .s specified at least. 
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[0044] In order to raise the relative humidity in the etching medium 24. ,.e., a steam etch.ne amb.ent atmosphere muc h 
Possibility that it can be used alternatively or can also combine mutually sat.sfactory, or a parameter is Prepared. 
nS& For wamrie w«le an etching process progresses, the fall of water supply in the etch.ng front 6 by the nse or 
Ee ^ cS: eTcLg medium^ to a substrate 25 can be resisted by reducing wafer ^^^SSSJSJ 
lid temoerature and it On the other hand, guaranteeing removal of the sacrrfice layer residual 8 of the last which is located 
IZZTsZcZe 9 by which cantilever bearing is carried out and which can be etched is prescribed by by. for example, 
reducing lid temperature and wafer temperature finally about by 20K. after the etching front 6 penetrates. 
0046 The 2nd embodiment of this invention continues the 1st example, it continues in an etching process addrt.onaMv u> 
control an etching process, it is made to stop after removal of the sacrifice layer residua. 8. and rt avoids undershirt etching 
r **** / tho fi^ld etched anyway quickly especially easily that it can invade / therefore / un-J. 

W47] ThTs e c ng stop performed as quickly as advantageous possible or quickly is attained by making rt fall rapidly, after 
rpmoJii of the last sacrifice layer residual 8 ] the humidity in the gas-like etching medium 24. for this reason, 
adva ageousl ^ ow th^malTnertTa - therefore, wafer temperature - the temperature of a lid 20 - minding -- namely. 
suTbteTe very thing of a heating element 21 - well-known control - for example. ,t ra,ses 10-20K and an etch.ng 

^sJl^r^H^hir* already attained as progress of etching, i.e a function of time amount can be 
♦ ii a -TJ m^ured and — further — just before the penetration just before [ 7 ] etch.ng process killing (i.e.. the 
ZSZ^^SZiS. humS of an Etching medium - adjustment - to a - higher ** sake especially ^ in order 

SEtor^if^ 

lv measTing *e resonance frequency of this LC resonator or resonance frequency change proportional to lateral undensh.rt 
etcWng thTcognition about the time of penetration of the residual range 7 for performing the progress and an etchmg halt of 
an etching reaction on a wafer front face is obtained continuously or intermittently alternatively. 

roofol It fs possible to answer a demand of the etching process on a substrate 25 correctly simply by already attained 
measurable undershirt etching through LC resonator always, and to offer the relative hum.drty ,n the etchmg ^dium 24 of a 
complement a each time, for this reason, the very thing from the etching progress measured, for example - ttatodrt 
s^T eivTn to a wen-known adjustment is obtained. This adjustment will interrupt an etchmg process by the aforement oned 
aooroach ^omat cally * the Relative humidity in the etching medium 24 is automatically adjusted to the value optimal at 
each time oT°aTeS undershirt etching beforehand determined experientia.ly by preliminary experiment and predetermined 

[O^t] A^Tes "of fi^er U^mlte^orte adjustment which lid temperature is especially changed in order to adjust the 

. t-i hu^iditv in the etching medium 24 during progress of advancing undershirt etching, or is explained in full detail to the 
£eitt«S possibiHtyfor changing the temperature of the hydrofluoric-acid-water mature ,23 
exfs^ln tSt case, it should mention specially that many parameters which can also combine the aforementioned possibility 
fc ^adjusting the relative humidity in the etching medium 24 mutually, and can use ,n each case in a concrete etching 
orocess respectively, and can be fluctuated also alternatively or together are prepared. 

[0052] For example. K is clearly possible to change both temperature together between etchmg processes so that the 
emTeraturrgradient between the lid temperature or wafer temperature of the request which changes instead of 
Independent change of the temperature of the hydrofluoric-acid-water mixture 23 or the temperature of a lid 20 as a 
Action of underskirt etching, and the temperature of the hydrofluoric-acid-water mixture 23 may arise. It ,s made to fall to 
SmTadvance continuously or gradually with this temperature gradient advantageous for this reason 
[OOM] I The '^her example Ls specified adding with oxygen, nitrogen, an argon, or progress of the etch.ng process^ in the 
luuojj ne Turme p attaches and is inactive about the steam etching process of r **** ] to the 

e^g ™dtm Ta For ^his^on th^ inert gas^supp.^ through a gas supply line suitable in an etching system 10 with 
etching ro ' continuous , y or gradually, and it is made to discharge from an etch.ng system agam through a 

gas exhaust pTpfafter « S with the etching medium 24. In this way. general*, dilution of the etching med.um 24 
arises and Jhe fall of vapor pressure and the fall of the relative humidity of the etching med.um 24 accompany.ng .t are 

[0054] Between etching processes, first, inert gas, for example, oxygen, is supplied to a detail together with a Predetermined 
startias Seam and a start gas stream is reduced in it like a convention continuously or gradually with progress of lateral 
u^rsh^ ^etchTn & The saturation ratio of the gas-like etching medium 24 and its relative hum.drty accompany.ng rt nse 

^toXweSr*^*. a" etching system 1 0 is additionally supplied through a gas supply line together with the gas 
£?eam by ShTsiccation HF gas was controlled instead of inert gas, and HF content of the etching medium 24 ,s changed 
further - Thigher ****** is made especially. In addition, for example, the amount of the desiccation HF gas supplied 
addrtfonallv is raised continuously or gradually during advance of lateral undershirt etching, and the etch.ng med.um 24 ,s 
£duan mad ^ offensive and the" increment in an oxidizing melting reaction raises formation of react.on water m connect.on 



K)56 ]' Another example has specified preparing the exsorption which is controlled about a gas stream and wh.ch can be 
Eed ft exam P rthe exsorption through the bulb on which the wall surface of a container 1 1 ****s. This exsorption can 
Grantee connectSn between the etching medium 24 in the interior of an etching system 10. and outs.de atmospheric a,n 
and can make the etching medium 24 escape in an external ambient atmosphere through the exsorpt,on accompan.ed by the 
feakage Thth can be adjusted a t the draught chamber for for example, toxic gas. thereby, since the gas-like etchmg medium 

not saturated with the hydrofluoric-acid-water mixture 23. the saturation ratio of the ^H.keetohmg medium 24 , 
changed by change of leakage during progress of an etching process ,n that case - especally - ** - .t can ra.se 

[w5lU^Zn? D **e aforementioned parameter for adjusting the relative humidity in the etching medium 24 - or a 
Seam can ^ alternatively supplied into an etching system 10 additionally through a gas supply line with ,t and. thereby a 
part To! **** of the etching medium 24 can also be affected. The water vapor content supphed to the etch.ng med.um 24 ,s 
raised continuously or gradually between progress of an etching process advantageous for this reason. 
0058] instead of supplying a steam through a gas supply line, an evaporator controllable from the outs.de can also be 
prepared so that it may be installed in the range of the hydrofluoric-acid-water mixture 23 and a l.qu.d may be further 
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evaporated from the hydrofluoric-acid-water mixture 23 additionally by the regular approach. For this reason, an evaporator 
is installed as a small Teflon container equipped with the electric resistance heater which has combined the hydrofluonc- 
acid-water mixture 23 Between progress of an etching process, make an evaporator work at the time of a request, and the 
amount of evaporation liquids per time basis is made to increase gradually or continuously by heightening power, and gas-like 
the saturation ratio or relative humidity of the etching medium 24 is raised. 

[0059] Instead of an evaporator, in addition to this, the atomiser of the form of a spraying nozzle can also be installed, in 
connection with the advancing etching process, water is sprayed into the etching medium 24 as a very fine spraying drop 
and the relative humidity in the etching medium 24 is additionally raised using it. To others, advantageously, preheating of the 
water used is carried out so that more highly [ the temperature may be the same as the temperature of the hydrofluonc- 
acid-water mixture 23 at least or ] than it. It guarantees the water sprayed shifting to a gaseous phase completely by this, or 
adjusting the relative humidity in the etching medium 24 as a steam. 

[0060] Finally an ultrasonic generator can also be formed in the interior of an etching system 10. and this makes detailed 
drop spraying* shift to a gaseous phase by acoustic emission in the place of the inside of the hydrofluoric-acid-water mixture 
23. and its front face, and it adds additional moisture in the gas-like etching medium 24 as a function of undershirt etching 

[0061^ to which the further example of this invention can finally adjust the temperature through the control 

from the outside of an etching system 10 inside an etching system 10 — it has specified that the well-known condenser is 
installed Condensation from the gas-like etching medium 24 is carried out to a detail therefore in the place of the front face, 
and the temperature of a condenser is first adjusted so that the produced condensate drops may be collected so that there 
may be no damage in a process, and they may be returned and introduced into the hydroftuoric-ac id-water mixture 23. 
[0062] The temperature of a condenser is the same as the temperature of the hydrofluoric-ac.d-water mixture 23, or when 
exceeding it condensation to the extent that it states is not produced, and moisture is not taken out from the etching 
medium 24 The etching medium 24 follows and has been saturated to the front face of the hydrofiuoric-acid-water mixture 
23. On the other hand, if the temperature of a condenser falls under to the temperature of the hydrofluonc-acid-water 
mixture 23 a condenser will remove moisture from the etching medium 24. 

[0063] In order to change the relative humidity in the etching medium 24. the temperature of a condenser is brought close to 
the temperature whose moisture removed from the etching medium 24 decreases gradually gradually or continuously from 
less than 23 hydrofluoric-acid-water mixture temperature next between etching processes.. The amount of the condensate 
produced in per time basis between progress of an etching process, i.e.. lateral undershirt etching, falls generally, and the 
saturation ratio of the gas-like etching medium 24 follows and increases. , , . 

[0064] As mentioned above, it is easily possible to use it alternatively, combining the alternative performed since the relative 
humidity of the etching medium 24 is affected. 

[0065] after desired lateral undershirt etching was attained — an etching process — less than a short time — or in order to 
make it stop rapidly especially the thing that can be used conversely is important for all of the combination of these 
approaches or these approaches. For this reason, it is only required to reduce the relative humidity in the etching medium 24 
remarkably, respectively, and for an etching process to stop as mentioned above by that cause. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

TDrawine 1] Drawing showing the sectional view of an etching system. 

Draw ng in which it is shown from [ a part of ] drawing.! accompanied by the denaturat.on embod.ment of a l.d. 
Draw "ng 3] Drawing showing the initial stage of removal of the sacrifice layer by the etch.ng process. 
Ei Brawing showing the removal phase of the sacrifice layer following drawing shown ,n dpw!ng_| . 
rD7aSg Drawing showing the removal phase of the sacrifice layer following draw.ng shown ,n dj^rjEj . 
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IE*<4^< t tSP^Wt=H^I»*>. t U <iix yf- 
2 4 *^c0f=tJPW^r*OS^lcffitn: LT . T-Ws 

<D*mkco¥m$im i imim2*<Ds i o 2 -«®_t-c 
s> . 

[0034 3 ^(4^^atii^^x-y^-v^7*o-fe 

[00353 S4tc^-rJ; d^^^^^ry^x-y^-^ 
^*s»fiff acttx-y^y^sr,. sex, 

f-y^*2 4*^«l^$^*^^»0^**X.y 

■f-y^7ayb6c03fT'±t-5. -e<0^, $fc-fi 
<0^ffiT. ^:T<7)Klji7T^^-, iP*>MiS*co^fiKS 

v : m^wmx'<omm<r>*<r>m&<o^igTiiz^ x-y^-y^* 

7 o v h 6 (?>ffiX'T-mz%:Z> £ d t,zx*-J>x. y f - 

ryy^v+yrmzftLx om&nmz^ v+yrm 

#2 4frt?<7)Z.v1->i7'7C»h6lzm& « IZ 
iSM-f&Z i:izX*). Z&mWPWO&feiit 

t 0 0 36 3 ?K^^fBE(-, **iW7f^7D>'h 
ft-^xmtHz. ^(crjE7K{±x 7fy^7D yhecvm 
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-ex y-f-y yixsa iz j: *)±tz>tiK x 7 fy/7Dyh 

[0 0 37] t£-?T\ XvfV/T'D'feXlii^C 

Jl 7 f^- K IP-JpS i O 2 c0<&T-r-i)^WiSJK 
X\ UulX^-y^-y ?'&J£^> (SMO g ESS-ft*^ t X . 

[00383 T>-^x-yf->^j»ecoc:<OffiTf±^B5 

{i'3-Affi^xt±^?L««^r y^x -y f-^co«-&, 

SStX^^^Jt^JtigeLT. *a^tciil : 3~ 
1 : 4COX yf-^^3fflS<50a^Srt^^-f". .l^jtUi 

[0039] 05tc^$ftT^£J: o&x-y^-y^ro 
^rfcl?-fli^U3^*^ : 2:-S»#Ht«^®8^®LT 

t . *>^i -y ^- y^'-r^t' k> <&m LX 

S©8^^«x v ^>'^iH5<d*^ : J E.^>4J:^ ; 2r< i: 

[0040] HB*fc, HSlcIEtt^x yf-^^ro-t^ 
KPgT\ £B*Hfc:*»t: IttMlzr y^-'x y 

M%h 2 s i F 6 CtvM-o^MK) <7)iS$J£t±#-r&. 
[0 04 1 3 ""yK^JiJ Jigi?£tfjK\ Z<7)y-/^ 
SKi§flgcO§y&RlA vb»9>& r ^ £ (Stain) j ffW^.- 

EP*> . *M»*>SW Wfl^HttH S^ffl^tt t Ji^x y ^-y 
jy'f £> i t *V ^SPttBKI:^ 'J 3 ><0ffi?j£2- 1> 

[00423 <b t M» LT¥»tttt«T5Wlf , fi 

^x yf-y^arffiffl-r^ro-fexstfiw^s. flUtf 

Cl<7>k@2£*i& r S' £ J AMI! fcWW^i fcft^*J*frx 
-y ■f-y^«ail««i . m#tt«x -y > ftm 2 4 SrfflV"* 

Buiesox -y ^-yfTnJzxx'imm-? hzt 

[00433 r ^5j cr>m&LlZZ<r>%&. ±t^<7). 

nXH 2 S i F 6 +2 nH a O — [ S i 0 2 ] n + 6 n 
HF 



yh6tfoMii^Cc, ry^x-yf-y^iH^tfe^tc^o 
x-y^-y^'7*n-fe^.co^,t> L<<i7j«!0^Jg.$r, Srfcfi 
W.2 5 ±lz*y J- y7^m%®&S§%i& 8 coW?lzB.h 

[0044 3 x 7 fy/l«:244'> f^Xf-AI^ 

mx% zfiK xiifflMZc<mmzmA.-&±>-£&z t i>x* 
[00453 fflttf. x y^-y^ro-fe^iis-r^® 

i 0. »«2 5^-T-l>x.yf-y^fl£2 4 0ffl^7K-^ 
#.*>JhJH= iSxyfy^oyhe ^*tt*&^<ST 
ffiCirr&-i:* { T^I>. ^ntc:MLT08i.{?. x-y 

^-yi/7n>-h6^mjiL^tc:mjf 20 ks. Mia 

S^S^c^^T V>|>«it^9 OTtfiitliX -y 

[00463 *^B8o?g2o^i4s«(isg i (ommmi 

«14^@8<?3^*<om<c. x.-ysf-yfy'rHzAirMW 

Lx&itzitx. mz®%tzmxT$m%. m-ox^-m 
-y*f-y7*mm-&. 

[00473 %Wlk^ y^->'7 , 1&te24*<?>m&*. * 

(i. ^SV^«tt^^^'>xy^^aJSSr^2 0co^aS5r^•L 
i(flO~-2 0Ki«ftT. X yf-y^RJfSSr^tCfi'-St 

[00483 x-y^-y^'coiis. wnmrscomgLt lx 

mzM^ixtzy'rv i^Tyy^. v+>**WMVZ . 
* 5 oSiJS-r £ £ i: # i- <t d , . x.yf> 

^o/Xiix-yf-y^*$ix-?. / ^^^jStt:9C0T 

tc. ^COHiS^J-CUMlC- DE 19910983. 44" 

tis^ s n t u & sra&i^* ^ Kfess^B s- figffl-r & 

[00493 Wftfi-f^ t ZOteMZl*. DE 1 9 9 1 0 
9 8 3. 4(C«tl,7T-7^r>^'x-yf-y^c0^6<j 

^mmmm^M<r>fzMz , vStt^jg* 9 1 -^ic r y 

?-x y f - > ^ $ ti h mm 2 5 ±iz l c ^«fs imfe<7>& 
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WXttBfftWCs ^i^ExT^Xy^y^KJSSOit 

[00 50] LCftg^tf-LTUoTt^g^f^ 

5 ±T*£7)X yf->'i/ro-t>c.tfOg5K(c;iE5l(C*D¥L . 
o£-B$.£ t^fW- X y f- y 2 4 t^cOffl*tS 

5£ $ ftftx -y ^- y fm&fr h . S fckftKOPSS^S 
*.&f^-tMX£f#&. C^PIWlSgtxx.yif-y^&tt: 

[0051 ] jl^f-rSTy^'X-yf-y^gjScftCX-y 
f-^^*2 4 4 1 '7)ffl*tSS2-liS-r&^^. 
C, giBJ££^b$^6. X(i7yfbJ<^BI-*il-&!R5 
2 3<^SS^^t^^S^tf>OHulS«o'5l^'f4«offi{c. & 

^•T^. *<0«^» X yf->^*2 4 4>^ffl^iiS 
ft#:e^x-y^>-^'7 0 n-fcXT1S, -eft-Fit 
— mz i>$mz-£& Z t tfx-% < <r>n=j 
[ 0 0 5 2 3 Mz.l£ . 7 y ^**K-7J<fi^2 3 coiE, 

mxim 2 o ok. ry/x -y 

i&mt 7 -y-fk*«K-*?Ft-&^2 3<73?gJ*tcOfyiOiaJK 
H^'t^J: Pic, W^OigJKSrX yf-y^'ro-feXcr) 

[00 53 3 £^&&§«te0!lt£. x 7 f^y'Ift2 4(: 

mm. mm. Ttv^sxteZz-rZ'tun^- Ax 7 f 
*m&i.x^h. zcDtcMz. zctt&'&fiximinm 

X&ftPimz^tt Z> t S tc « x -y y ^KB 1 

?m&2 4 t<r>+ft%m.&<r>mz. ^xmm^irLx 

Mlf^v^yy^M.t^m\H^b. ZoLX&tX. 
x -y f - y ^ 2 4 0#S?A*£ U- . ^EEOfflcT&tf-e 

ncffoxvfy 2 4 <Dffi#aa:tf>flJtTa t t ^ 
£ii&< 



[0054 ] I$fflcc<i, i7fyy , ra*x<«(:jt 
f-£W&L. aJ^"^.8U±7-r 5;y7^x -y-f-y^Jt 

.1 cO^IItC J: m#:^X-yf-y^#c2 4C7) 

[00553 OWC£. TJStttfXOffcbOlwSS^HF 

•yf-y^ai oicftjnWfcflBfttT. jetcx-yf-y^ 

yfvmnvm. mmi,zm&ztL&&i8LHFtfx<r>M. 
z&tmxi&mmzi&bT. x v+y-yym 24*% 

[ 0 0 5 6 3 t; 0 1 otOHS60!l*2:, XfxSStraL-C^Jffll 

^)vy^itLx<Dm\a,im.nh z. t $r«^LT^-s» . 
i cojiaia . xyf y 1 0 tfortgp^^x y + >y 
&i*i2 4 k ^hro^t <r>mwiz&.mLx . pgnrtg^rji 

Hl*$r#PJiti3?r^-LTX.y^y^f*:2 4 €r^SP#H 

itt^cfcO, »X7fy / 'Iflc24* 5 77 
^bk«tS-7j<^^2 3CJ; OtefnSixTv^v^coT', 
-eois, x-yf-y^rn-fe^^jiM<?5^, jittj^co^ 

CJ: •9Mf*«<y5X.yf-y 2 /«#:2 4 Sr^b^-fr 

[00573 l7f>/'S*24 +<0ffl^SJKSrfl^-r 
^. tifrcom IE W ^7 p< — 9 —<r>mz . X*i-f it i: t^— W 
C ^fit^^tfrLT#JnWC*^^x-y^y^ 
SI 04>l3tt^LT, ^it(Cj:'5x<y^-y^f*c2 4<7) 

tC, X y^-y^TD-fe^iOjlSCO^C X-y^-y^^# 

[00583 *'XfS^&^tT*^&^-r-l»'ft^ 
K)izmz. 7-y-fb7k*K-*S^2 30lfffllCl5a$ 
it. *^offi^^ST'W5lIfl<JC?Rf*$r 7 -y -ftTKSiS -* 

b tfx-z h mm*mt sittti^. - cr>tz#> izm 

3ffiimiLl£. 7 •ylt*m®-yki%&<®2 3 tT 
^■5.«^®fiit-^-^fiii.7t/h$^x7Dy^i: L 
TlSS^ix^. x-yf-y^'rD-fexcoitJgcofaic, 

^W(cJiJn$ti-r. ^,^cox-yf-y^*2 4to^ft 

S t> L < (iffl^iiS 5r ^> . 
[00593 m¥t&<r>it±> 0 fc-fOfi!!^ 
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LT. x»f»>^iWlc2 4+«tW*BKt!W)*. ffiffl 
**K-7kig-^!fel2 3«0?aSi:|nlt*\ Xti-eftJ: 91a 

2 4 4^ffl*fSg£iES5-f £ d t SrffcfiE-f & . 
[00 60] *f£(C l7f>^Il 0O(*|gi5tC. M 

077 4fc**»- 2 3*. W«jBiOMT'{Sfcffl 
=SraESS«Wft«iafc:»fT«f-tt-"C!etc. MfllLooftillW 

[00 6 1 3 *^BJ<OK^r-5.^S60iJii«:^tc. x.v+> 

^■i ooi^gpc ^a^x-zf^/Mi otfo 

So 

[0062] 7 -y *fc**»-*ate*J 2 

g<?)Sffi{±it-r. x^>^««£2 4^a»(iixo 

ttS^ix^v^. Xyf-:x^$#2 4<2ftoT, 7-yft*S 

2 3 common Lx\mm tti 1 1 t» 

2 3 (OittBDfcSSfcffiTr & . «S^2l<ix -y ^ ^ 
[00631X7 ^yyW,W 2 4 *Wffl*M£^-ffc£ 



iassr, 7-y^*i?-^g^2 3*^i&JK^& 
fm&ixiimmiz, x y ^- > 24*^ 

xvfy^rn-tx. ip*>-7T-7;UTy^x-y^-^^«o 

[0064 ] 1uKOj:3fc. X>y^->'7'^2 4cOffl^ 

T . »i«-«t:«!ffl-r ft - 1 WC* & . 

[0065] BfMcO^T^^^r^rx-y^-V^^S 
ft^f&tcx •yf-y^ro-feXSr^raia^tc. XJi^aJt 

4>^cOffl^3lJKS:-?-n-e^t<<ST$-fr-C. 

•9. BuEcoid^x-y^-y^rn-fe^^jt-rft-k^' 

[01 ] x-yf-yimimcommmtjfrrm. 

[02] gOSCi33IMSi«£ff 0 0 1 frt>cr>-*&*^t 
0. 

[03] x-yf->-^7"u*;UC±&iift«Ol&*^>J»i 
[04] 03^LJt0tcit< ! ^tt®^*ePB b $:^-r 

0. 

[05] 04(z*L7t0^<^ttii^*SP e fc 2:^-r 
0. 

[^■f-^HJ] 

2 tSttJf. 3 352*. 9 Wit*. 1 0 X 
•yf-^^Ha. 2 37-/-(bl<3&ffi-*iS-£!$K 2 4 

jLyj-yymft, 25 £K 



[02] 



[03] 
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tdl] 1041 




[05] 

9 
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